Tissue-specific changes of mitochondrial functions in aged rats: effect of a long-term dietary treatment with N-acetylcysteine.
The understanding of the involvement of mitochondrial oxidative phosphorylation (OXPHOS) in the aging process has often been biased by the different methodological approaches as well as the choice of the biological material utilized by the various groups. In the present paper, we have carried out a detailed analysis of several bioenergetic parameters and oxidative markers in brain and heart mitochondria from young (2 months) and old (28 months) rats. This analysis has revealed an age-related decrease in respiratory fluxes in brain but not in heart mitochondria. The age-related decrease in respiratory rate (-43%) by NAD-dependent substrates was associated with a consistent decline (-40%) of complex I activity in brain mitochondria. On the other hand, heart mitochondria showed an age-related decline of complex II activity. Both tissues showed, however, an age-associated accumulation of oxidative damage. We have then performed the same analysis on old (28 months) rats subjected to a long-term (16 months) diet containing the antioxidant N-acetylcysteine (NAC). The treated old rats showed a slight brain-specific improvement of mitochondrial energy production efficiency, mostly with NAD-dependent substrates, together with a decrease in carbonyl protein content and an increase in the amount of protein thiols of brain cytosolic fraction. A full recovery of complex II activity was detected in heart mitochondria from NAC-treated old rats. The present work documents the marked tissue specificity of the decline of bioenergetic functions in isolated mitochondria from aged rats and provides the first data on the effects of a long-term treatment with N-acetylcysteine.